CLAIMS 



What is claimed is: 

A method of processing data representative of color information extracted from 
an an*ay of pixels in an imaging array, the imaging array including a plurality of pixels 
which are responsive to photon energy in a distinct spectral region, each of the pixels 
being capable of outputting an intensity value which is representative of an intensity of 
photoexpoVure in the spectral region associated with the pixel over an exposure period, 
the method aomprising: 

\identifying each pixel responsive to photoexposure in a first spectral 
region having an intensity value between a minimum intensity value and a maximum 
intensity value to provide a plurality of first pixels; 
for eath of the first pixels, 

selecting at least one pixel associated with a second spectral region 
to determiiae at least one associated second pixel and selecting at least one 
pixel associated with a third spectral region to determine at least one 
associated thinWxel; and 

associatingdhe intensity value of the associated second pixel and 
the intensity value oMie associated third pixel with the intensity value of 
the first pixel to determine a matching set therewith, the matching set 
including an associated selected first pixel, the selected second pixel and 
the selected third pixel; and \ 

determining a first gain coefficient for application to the intensity values 
of each of the pixels associated with the second spectral region based upon an 
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accumulation of the intensity values associated with the selected second pixels 
and determining a second gain coefficient for application to the intensity values of 



each of the pixels associated w 



th the third spectral region based upon an 



accumulation of the intensity v dues associated with the selected third pixels. 

5 

2. The method of claim 1, whereih the step of associating the intensity value of the 
associated second pixel and the intensity value of the associated third pixel with the 
intensity value of the selected first pixel further includes: 

determining whether the intensity value of the associated second pixel is 
10 within a first range of the intensity va ue of the selected first pixel; and 

determining whether tl^p intensity value of the associated third pixel is 
within a second range of the intensity Yalue of the associated second pixel. 



3. The method of claim 1, wherein! the step of determining the first and second gain 
1 5 coefficients further includes: 

determining the first gaira coefficent as being proportional to an average 
intensity value of all of the selected secopd pixels divided by an average intensity value 
of each of the selected first pixels; and 

determining the second ga|n coefficient as being proportional to an 
20 average intensity value of all of the selected third pixels divided by the average intensity 
value of each of the selected first pixels. 
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4. The method of claim 1 , the metho J further including: 

scaling each of the pixels associated with second spectral region by the 



isociated with the third spectral region by the 



first gain coefficient; and 

scaling each of the pixels ; 
second gain coefficient. 
5. The method of claim 1 , wherein eacjh of the pixels is associated with a location on 
the imaging array, and wherein the selecting step further includes: 

selecting the at least one second associated pixel as having the same 



10 



location as the first pixel; and 

selecting the at least one thi 
as the first pixel. 



d associated pixel as having the same location 



15 



6. The method of claim 1 , wherein ea:h of the pixels is associated with a location on 
the imaging array, and wherein the selecting step further includes: 

selecting the at least one se cond associated pixel as having a first adjacent 
location to the location of the first pixel; ; ind 

selecting the at least one thjird associated pixel as having a second adjacent 
location to the location of the display. 
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7. The method of claim 6, the method further including: 



10 



scaling each of the pixel 



first gain coefficient to provide a first scaled intensity value; 



scaling each of the pixel 
second gain coefficient to provide a sec 
determining an intensity 



associated with second spectral region by the 



associated with the third spectral region by the 
And scaled intensity value; 



alue of a pixel associated with the second 
spectral region at the location of the fir^t pixel based upon the first scaled intensity 
value; and 

determining an intensity fvalue of a pixel associated with the third spectral 
region at the location of the first pixel based upon the second scaled intensity value. 



8. In a camera, the camera having 
plurality of pixels which are responsive 



of an intensity of photoexposure in the 
exposure period, a lens for focusing an 
processor, the improvement including: 
logic for identifying all pi 



an imaging array, the imaging array including a 
to photon energy in a distinct spectral region, 



15 each of the pixels being capable of outj utting an intensity value which is representative 



jpectral region associated with the pixel over an 
mage of an object onto the imaging array, and a 



;els responsive to photoexposure in a first 



20 spectral region having an intensity value between a minimum intensity value and a 
maximum intensity value to provide a plurality of first pixels; 

logic for selecting for each ©f the first pixels at least one associated second 
pixel responsive to photoexposure in a second spectral region; 
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logic for selecting for each of the first pixels at least one associated third 



pixel responsive to photoexposure in a 
logic for associating the 
the intensity value of the associated th 
determine a matching set therewith, th 
first pixel, selected second pixel and s 



i third spectral region; and 
intensity value of the associated second pixel and 
rd pixel with the intensity value of the first pixel to 
lp matching set including an associated selected 
lected third pixel; and 
logic for determining a first gain coefficient for application to the intensity 
values of each of the pixels associated with the second spectral region based upon an 
accumulation of the intensity values associated with the selected second pixels and for 
determining a second gain coefficient/for application to the intensity values of each of the 
pixels associated with the third spectnal region based upon an accumulation of the 
intensity values associated with the selected third pixels. 



9. A computer readable mediurti for use in conjunction with an imaging array, the 
imaging array having a plurality of pixels which are responsive to photon energy in a 
distinct spectral region, each of the pixels being capable of outputting an intensity value 
which is representative of an intensit y of photoexposure in the spectral region associated 
with the pixel over an exposure peric d, the computer readable medium having computer 
readable instructions encoded thereoii for performing the following: 

ssponsive to photoexposure in a first spectral region 
having an intensity value between a ri linimum intensity value and a maximum intensity 
value to provide a plurality of first pixels; 

for each of the first pixels, 



identifying all pixels r 



37 
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selecting at least one pixel responsive to photoexposure in a second 
spectral region, the second spectral region being distinct from the first 
spectral region, to determine at least one associated second pixel and 
selecting at least one pixel responsive to photoexposure in a third spectral 
region, the third spectral region being distinct from the first and second 
spectral regions, to determine at least one associated third pixel; and 

associating the intensity value of the associated second pixel and 
the intensity value of the associated third pixel with the intensity value of 
the first pixel to determ ne a matching set therewith, the matching set 
including an associated selected first pixel, selected second pixel and 
selected third pixel; anc 

determining a first gain coefficient for application to the intensity values 
of each of the pixels associated with th s second spectral region based upon an 
accumulation of the intensity values associated with the selected second pixels and 
determining a second gain coefficient for application to the intensity values of each of the 
pixels associated with the third spectral region based upon an accumulation of the 
intensity values associated with the selected third pixels. 



10. An image processor for use in c< injunction with an imaging array, the imaging 
20 array including a plurality of pixels whidh are responsive to photon energy in a distinct 
spectral region, each of the pixels being capable of outputting an intensity value which is 
representative of an intensity of phc^toexnosure in the spectral region associated with the 
pixel over an exposure period, the image processor comprising: 



38 
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logic for identifying all pixels responsive to photoexposure in a first 
spectral region having an intensity value/between a minimum intensity value and a 



maximum intensity value to provide a p 



5 responsive to photoexposure in a secon 



urality of first pixels; 



logic for selecting for ea :h of the first pixels at least one pixel associated 



spectral region distinct from the first spectral 



region; 

logic for selecting for each! of the first pixels at least one spatially pixel 
responsive to photoexposure in a third sp; sctral region, the third spectral region being 



distinct from the first and second spectral 
10 third pixel; and 

logic for associating the in 1 
the intensity value of the associated third 



regions, to determine at least one associated 

ensity value of the associated second pixel and 
ixel with the intensity value of the first pixel to 



first pixel, selected second pixel and select 
logic for determining a first 
values of each of the pixels associated wit 



determine a matching set therewith, the m* tching set including an associated selected 



d third pixel; and 

gain coefficient for application to the intensity 
the second spectral region based upon an 
accumulation of the intensity values associated with the selected second pixels and for 
determining a second gain coefficient for application to the intensity values of each of the 
pixels associated with the third spectral re£ ion based upon an accumulation of the 
20 intensity values associated with the selecte i third pixels. 
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11. A method of processing data representative of a color image based upon color 
information extracted from pixels in an imaging array, the imaging array including a 
plurality of pixels, each of the plurality of pixels being responsive to photon energy in 
one of a plurality of distinct spectral re{ ions, each of the spectral regions being associated 
with one of a plurality of color channels each of the pixels being capable of providing 
data representative of an intensity of phoioexposure in the spectral region and color 
channel associated with the pixel over an exposure period, the method comprising: 

nonli 



identifying white regi 



intensities of photoexposure at a group 



in the image for pixels associated with 



in the image based upon a dispersion of the 



of associated pixels in the imaging array, each of 
10 the associated pixels being responsive o photoexposure in a distinct one of the plurality 
spectral regions or color channels; and 

determining gain coeffic ients to be applied to intensities of photoexposure 

it least one of the color channels based upon an 
accumulation of the intensities of photoexposure of the pixels associated with the at least 
1 5 one color channel in the white regions of the image. 



20 



12. The method of claim 1 1, whereinjthe step of identifying the white regions in the 
image further comprises:' 

selecting a reference channel from among the plurality of color channels; 

determining groups of associated pixels in the image, each of the groups 
including at least one reference channel pixel associated with the reference channel and at 
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least one non-reference channel pixel associated with a color channel distinct from the 
reference channel; and 

for each group of associateH pixels, comparing an intensity of 



photoexposure of the reference channel p 
least one non-reference channel pixel. 



xel with an intensity of photoexposure of the at 



13. The method of claim 12, wherein 
image further comprises: 

associating first and second 
of associated pixels; and 

for each group of associa 



le step of identifying the white regions in the 



non-reference channel pixels with each group 



d pixels, 

determining whetoer an intensity of photoexposure of the first non- 
reference channel pixel anil an intensity of photoexposure of a second 
non-reference channel are within a predetermined range about the 
intensity of photoexposure of the reference channel pixel reference 
channel pixel with an intensity of photoexposure of the at least one non- 
reference channel pixel; and 

determining whetheij the difference between the intensities of 
photoexposure of the first and second non-reference channel pixels is less 
than a predetermined difference. 



41 
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The method of claim 1 1, the mexhod further including: 

calculating intermediate gain coefficients based upon the accumulation of 
the intensities of photoexposujre of the pixels associated with the at least one color 
channel in the white regions qf the image; and 



selecting the gain coei 



cients to be applied to the intensities of 



photoexposure in the image frcm among a plurality of sets of gain coefficients 
stored in memory based uponJa closeness of the intermediate gain coefficients to 



the selected set of gain coeffi 



:ients. 



10 plurality of pixels which are respons 



15. In a camera, the camera having an imaging array, the imaging array including a 



ve to photon energy in a distinct spectral region, 



each of the pixels being capable of outputting an intensity value which is representative 



of an intensity of photoexposure in the 
exposure period, a lens for focusing a i 
processor, the improvement including 
logic for identifying wl 



spectral region associated with the pixel over an 
image of an object onto the imaging array, and a 



te regions in the image based upon a dispersion of 
the intensities of photoexposure at associated pixels, each of the associated pixels being 
responsive to photoexposure in a distincj one of the plurality spectral regions or color 
channels; and 

logic for determining gainlcoefficients to be applied to intensities of 
20 photoexposure in the image for pixels associated with at least one of the color channels 
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based upon an accumulation of the intensities of photoexposure of the pixels associated 
with the at least one color channel in the white regions of the image. 



1 6. The camera of claim 1 5, wherein jme logic for identifying the white regions in the 
5 image further comprises: 

logic for selecting a reference channel from among the plurality of color 

channels; 

logic for determining groups of associated pixels in the image, each of the 
groups including at least one reference cmannel pixel associated with the reference 
1 0 channel and at least one non-reference channel pixel associated with a color channel 
distinct from the reference channel; and 

for each group of associated pixels, logic for comparing an intensity of 
photoexposure of the reference channel [pixel with an intensity of photoexposure of the at 
least one non-reference channel pixel. 

15 

1 7. The camera of claim 1 5, whereii l the logic for identifying the white regions in the 
image further comprises: 

logic for associating first (and second non-reference channel pixels with 
each group of associated pixels; and 
20 for each group of associated pixels, 

logic for determining whether an intensity of photoexposure of the 
first non-reference channel pixel and an intensity of photoexposure of a 
second non-reference chanmel are within a predetermined range about the 
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intensity of photoexposure of p reference channel pixel reference 
channel pixel with an intensify of photoexposure of the at least one non- 
reference channel pixel; and 

logic for determining whether the difference between the 
intensities of photoexposure of the first and second non-reference channel 
pixels is less than a predetermined difference. 



18. The camera of claim 1 5, the camera further comprising: 



logic for calculating intermedi 
accumulation of the intensities of pho 
at least one color channel in the white 



ate gain coefficients based upon the 
oexposure of the pixels associated with the 
regions of the image; and 
logic for selecting the gain coejfficients to be applied to the intensities of 
photoexposure in the image from among a plurality of sets of gain coefficients 
stored in memory based upon a closer ess of the intermediate gain coefficients to 
the selected set of gain coefficients. 



1 9. A computer readable medium for use 
receiving an image of an object, the imaging 



in conjunction with an imaging array for 
irray including a plurality of pixels which 



are responsive to photon energy in one of a plurality of distinct spectral regions, each of 
the spectral regions being associated with onelof a plurality of color channels, each of the 
pixels being capable of providing data representative of an intensity of photoexposure in 
the spectral region and color channel associated with the pixel over an exposure period, 



44 
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the computer readable medium having computer readable instructions encoded thereon 
for performing the following: 

identifying white regions in the image based upon a dispersion of the 
intensities of photoexposure at associated pixels, each of the associated pixels being 
responsive to photoexposure in a distinct ope of the plurality spectral regions or color 
channels; and 

determining gain coefficients) to be applied to intensities of photoexposure 
in the image for pixels associated with at lejast one of the color channels based upon an 
accumulation of the intensities of photoexposure of the pixels associated with the at least 
one color channel in the white regions of t le image. 



20. The computer readable medium of 



further including computer readable instru :tions encoded thereon for: 



selecting a reference charm 



claim 1 9, the computer readable medium 



si from among the plurality of color channels; 



determining groups of associated pixels in the image, each of the groups 
including at least one reference channel p xel associated with the reference channel and at 
least one non-reference channel pixel associated with a color channel distinct from the 
reference channel; and 

for each group of associate d pixels, comparing an intensity of 
photoexposure of the reference channel p xel with an intensity of photoexposure of the at 
least one non-reference channel pixel. 
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non-reference channel 



21. The computer readable medium ofjclaim 19, the computer readable medium 
further including computer readable instructions encoded thereon for: 

associating first and second non-reference channel pixels with each group 
of associated pixels; and / 

for each group of assocu ted pixels, 

determining whether an intensity of photoexposure of the first non- 
reference channel pixel a id an intensity of photoexposure of a second 

within a predetermined range about the 
intensity of photoexposfire of the reference channel pixel reference 
channel pixel with an intensity of photoexposure of the at least one non- 
reference channel pixdl; and 

determining wl lether the difference between the intensities of 
photoexposure of the lirst and second non-reference channel pixels is less 
than a predetermined c ifference. 

22. The computer readable medium of claim 19, the computer readable medium 
further including computer readable ir structions encoded thereon for: 

gain coefficients based upon the accumulation of 
of the pixels associated with the at least one color 



calculating intermediate 
the intensities of photoexposure 



channel in the white regions of the image; and 



selecting the gain coeffi 
photoexposure in the image fro; 



:ients to be applied to the intensities of 
among a plurality of sets of gain coefficients 
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stored in memory based upon a closeness of the intermediate gain coefficients to 
the selected set of gain coefficients. 

23. An image processor for use in conjunction with an imaging array, the imaging 
array including a plurality of pixels which are responsive to photon energy in one of a 
plurality of distinct spectral regions, each of the spectral regions being associated with 
one of a plurality of color channels, each of the pixels being capable of providing data 
representative of an intensity of photoexposure in the spectral region and color channel 
associated with the pixel over an exposure period, the image processor comprising: 

logic for identifying whip regions in the image based upon a dispersion of 
the intensities of photoexposure at associated pixels, each of the associated pixels being 
responsive to photoexposure in a distindt one of the plurality spectral regions or color 
channels; and \ 

logic for determining gaira coefficients to be applied to intensities of 
photoexposure in the image for pixels associated with at least one of the color channels 
based upon an accumulation of the intensities of photoexposure of the pixels associated 
with the at least one color channel in the wnite regions of the image. 

24. The image processor of claim 23, wl erein the logic for identifying the white 
regions in the image further comprises: 

logic for selecting a reference channel from among the plurality of color 

channels; 
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nel pixel associated with a color channel 



logic for determining groups of associated pixels in the image, each of the 
groups including at least one reference cha inel pixel associated with the reference 
channel and at least one non-reference chq 
distinct from the reference channel;* and 

for each group of associated pixels, logic for comparing an intensity of 
photoexposure of the reference channel pjjpcel with an intensity of photoexposure of the at 
least one non-reference channel pixel. 



25. The image processor of claim 23, ivherein the logic for identifying the white 
10 regions in the image further comprises: 

logic for associating first ^|nd second non-reference channel pixels with 
each group of associated pixels; and 

for each group of associated pixels, 

logic for determin ng whether an intensity of photoexposure of the 
1 5 first non-reference charm* 1 pixel and an intensity of photoexposure of a 

el are within a predetermined range about the 
intensity of photoexposurd of the reference channel pixel reference 
channel pixel with an intercity of photoexposure of the at least one non- 
reference channel pixel; and 
20 logic for determining whether the difference between the 

intensities of photoexposurelof the first and second non-reference channel 
pixels is less than a predetermined difference. 



second non-reference cha: 
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26. 



tL h 



photoexposure in the image from 



The image processor of claim 23, the image processor further including: 

logic for calculating intern ediate gain coefficients based upon the 
accumulation of the intensities of photoexposure of the pixels associated with the 
at least one color channel in the white regions of the image; and 

logic for selecting the gai i coefficients to be applied to the intensities of 

long a plurality of sets of gain coefficients 
stored in memory based upon a cldseness of the intermediate gain coefficients to 
the selected set of gain coefficients. 



10 27. A method of processing data representative of a color image based upon color 
information extracted from pixels in an imaging array, the imaging array including a 
plurality of pixels, each of the plurality of pixels being responsive to photon energy in 
one of a plurality of distinct spectral regions, each of the spectral regions being associated 



with one of a plurality of color channels 
1 5 data representative of an intensity of pho 



each of the pixels being capable of providing 
exposure in the spectral region and color 
channel associated with the pixel over an fexposure period, the method comprising: 

associating a group of pixels in the array, the group of pixels including at least 
one pixel associated with each of the plurality of color channels; 

for each of the pixels in the associated group of pixels, determining an associated 
20 whiteness weight based upon a dispersion among the intensities of photoexposure at 
pixels in the group associated with distinct ones of the color channels; and 

determining gain coefficients to be applied to intensities of photoexposure in the 
image for pixels associated with at least one bf the color channels based upon an 
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accumulation of the intensities of photoexposure of each of the pixels of the color 
channel weighted by the whiteness weight associated with the pixel. 

28. The method of claim 27, the method further including determining an associated 
5 whiteness weight using fuzzy logic. 



in 

•ST 5 

! fS 



29. The method of claim 27, the method further including determining a gain 

coefficient to be applied to the pixel int^isity values of one of the color channels based 

.j 

upon an accumulation of at least some c f the pixel intensity values of the color channel 
10 weighted by corresponding whiteness vvjeights associated with the pixel intensity values 
of the color channel. 

30. In a camera, the camera having tn imaging array, the imaging array including a 
plurality of pixels, each of the plurality of pixels being responsive to photon energy in 

pns, each of the spectral regions being associated 
with one of a plurality of color channels,leach of the pixels being capable of providing 
data representative of an intensity of photpexposure in the spectral region and color 
channel associated with the pixel over an exposure period, the improvement including: 

logic for associating a group of pixels in the array, the group of pixels including at 



20 least one pixel associated with each of the 
for each of the pixels in the associai 



plurality of color channels; 
d group of pixels, logic for determining an 



associated whiteness weight based upon a dispersion among the intensities of 
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photoexposure at pixels in the group associated with distinct ones of the color channels; 
and 

logic for determining gain coefficients to be applied to intensities of 
photoexposure in the image for pixels associated with at least one of the color channels 
based upon an accumulation of the intensities of photoexposure of each of the pixels of 
the color channel weighted by the whiteness weight associated with the pixel. 



10 



3 1 . The camera of claim 30, the improvement further including logic for determining 
an associated whiteness weight using fuzzy logic. 

32. The camera of claim 30, the improvement further including logic for determining 
a gain coefficient to be applied to the pixe 1 intensity values of one of the color channels 
based upon an accumulation of at least so ne of the pixel intensity values of the color 
channel weighted by corresponding whiteness weights associated with the pixel intensity 

15 values of the color channel. 



20 



33. An image processor for use in cor 
array including a plurality of pixels, each 



junction with an imaging array, the imaging 
of the plurality of pixels being responsive to 



photon energy in one of a plurality of distinct spectral regions, each of the spectral 
regions being associated with one of a plurality of color channels, each of the pixels 



being capable of providing data represent* 
spectral region and color channel associat 
image processor including: 



tive of an intensity of photoexposure in the 
with the pixel over an exposure period, the 
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logic for associating a group of pixels in the array, the group of pixels including at 
least one pixel associated with each of the plurality of color channels; 

for each of the pixels in the associated group of pixels, logic for determining an 
associated whiteness weight based up©n a dispersion among the intensities of 
photoexposure at pixels in the group associated with distinct ones of the color channels; 
and 

logic for determining gain coefficients to be applied to intensities of 
photoexposure in the image for pixels /associated with at least one of the color channels 
based upon an accumulation of the intensities of photoexposure of each of the pixels of 
the color channel weighted by the whiteness weight associated with the pixel. 



34. The image processor of claim 



33, the image processor further including logic for 



determining an associated whiteness weight using fuzzy logic 



35. The image processor of claim 
determining a gain coefficient to be qp 
color channels based upon an accumulation 
of the color channel weighted by correspond 
pixel intensity values of the color chaainel 



33, the image processor further including logic for 
plied to the pixel intensity values of one of the 
ion of at least some of the pixel intensity values 
ing whiteness weights associated with the 



36. A computer readable medium 
representative of a color image based 
imaging array, the imaging array incl 



br use in conjuction with processing data 
jpon color information extracted from pixels in an 
ing a plurality of pixels, each of the plurality of 
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y, 



pixels being responsive to photon energy in one of a plurality of distinct spectral regions, 



each of the spectral regions being associ 
each of the pixels being capable of pro 



ited with one of a plurality of color channels, 
ding data representative of an intensity of 



photoexposure in the spectral region and color channel associated with the pixel over an 
5 exposure period, the computer readable medium having computer readable instructions 
encoded thereon for: 

associating a group of pixels iA the array, the group of pixels including at least 
one pixel associated with each of the plurality of color channels; 

for each of the pixels in the associated group of pixels, determining an associated 
1 0 whiteness weight based upon a dispersion among the intensities of photoexposure at 
pixels in the group associated with distinct ones of the color channels; and 



determining gain coefficients to 
image for pixels associated with at least 



accumulation of the intensities of photo* xposure of each of the pixels of the color 
15 channel weighted by the whiteness weight associated with the pixel. 



37. The computer readable medium 
further including computer readable inst 



3e applied to intensities of photoexposure in the 
one of the color channels based upon an 



of claim 36, the computer readable medium 
uctions encoded thereon for determining an 



associated whiteness weight using fuzzy logic. 

38. The computer readable medium on claim 36, the computer readable medium 
further including computer readable instructions encoded thereon for determining a gain 
coefficient to be applied to the pixel intensify values of one of the color channels based 
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upon an accumulation of at least some df the pixel intensity values of the color channel 
weighted by corresponding whiteness jfveights associated with the pixel intensity values 
of the color channel. 
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